C 8 H 18 CuNa 2 O11, monoclinic, P21/n (no. 14), a = 9.9625(5) Å, b = 14.0145(7) Å, c = 11.3376(6) Å, β = 97.602(2)°, V = 1569.04(14) Å 3 , Z = 4, Rgt(F) = 0. The crystal structure is shown in the figure. Tables 1 and 2 contain details on crystal structure and measurement conditions and a list of the atoms including atomic coordinates and displacement parameters.
Bruker programs [1] , SHELX [2, 3] , ShelXle [4] , ORTEP-3 [5] , PLATON [6] , Mercury CSD [7] The crystal structure is shown in the figure. Tables 1 and 2 contain details on crystal structure and measurement conditions and a list of the atoms including atomic coordinates and displacement parameters.
Source of material
31% HBr/acetic acid (1 mol equiv) was added to a solution of D-glucose (1 mol equiv) in acetic anhydride (6 mol equiv) under vigorous stirring, at 0°C for 30 min. The temperature of the reaction mixture was maintained at room temperature and additional 31% HBr/acetic acid (5 mol equiv) was added. The resulting mixture was stirred for 5 h followed by the addition of anhydrous sodium acetate (10 g), CuSO4·5H 2 O (1 g) and zinc (5 g) in a solution of water (10 mL) and acetic acid (15 mL). Stirring was continued for further 3 h, solid was removed and the fitrate was washed with ethylacetate (200 mL) and then with water (100 mL). The organic layer of the filtrate was washed with saturated aqueous NaHC0 3 (100 mL), then with brine (50 mL) and dried (Na 2 S04). The crude product obtained was recrystallized in water-ethanol mixture and afforded crystals suitable for crystal structure analysis. 
Experimental details
The H atoms of the methyl groups were allowed to rotate with a fixed angle around the C-C bonds to best fit the experimental electron density (HFIX 137 in the SHELX program suite [2] ), with U iso (H) set to 1.5Ueq(C). The H atoms of the water molecules were located on a difference Fourier map and refined with the O-H bond lengths and the H· · · H 1,3 distance (to restrain the H-O-H bond angle) restrained to 0.84 Å and 1.34 Å, respectively.
Discussion
The asymmetric unit contains one copper cation, two sodium cations, four acetato anions and three water molecules, which pack to give a three-dimensional polymeric structure. Four oxygen atoms (O12, O22, O31, O41) from each of the four acetate anions are coordinated to the copper centre, which adopts a distorted tetrahedral geometry. The shortest and longest Cu-O bond distances are 1.9461(9) and 1.9814(9) Å and involve O31 and O12, respectively. The smallest and largest O-Cu-O bond angles are 99.82(4) and 120.16(4)°, respectively. The Cu atom is bridged to each of the sodium cations via three acetate anions. The copper to sodium distances are 3.2109(5) and 3.2658(5) Å (to Na1 and Na2, respectively). Na1 has a square pyramid geometry with five oxygen atoms, four (O21 [3/2−x, −1/2+y, 3/2−z], O22, O32 [1/2+x, 1/2−y, 1/2+z] and O42) from acetate anions and one (O5) from a water molecule. The shortest and longest Na1-O bond distances are 2.2987(9) and 2.5315(9) Å and involve O42 and O22, respectively. The tau-descriptor for 5-coordination is 0.06 [8] . The least-square plane defined by the four acetate oxygen anions bonded to Na1 has a r.m.s. deviation of 0.0116 with Na1 0.0842(6) Å above the plane. Atom O12 has a distance of 2.8062(10) Å to Na1 and would give Na1 an octahedral geometry if O12 were coordinating. Na2 has an octahedral geometry with six oxygen atoms, three (O5 [3 
